As part of biodiversity monitoring in the Kisangani Forest Region, a survey of bats was conducted in three protected areas, specifically Lomami, Yangambi and Epulu. In this pilot study, a total of 201 specimens were collected using Japanese nets of different lengths (6, 9 and 12 m long) and a height of 2 m with a mesh size of 2 × 2 cm to capture bats. Captured specimens were identified using determination keys appropriate for the study area. The results of inventories in the three sites revealed that 201 specimens of captured bats belong to 2 sub-orders, 4 families, 9 genera and 12 species. The most abundant species were Epomops franqueti, Megaloglossus woermannii and Myotis bocagii. The following species, Epomops franqueti, Megaloglossus woermanii, Casinycteris argynnis, and Hipposideros caffer were found at all three sites. Based on the Shannon Index, it was observed that the Lomami site has a higher specific diversity than the two other areas (Yangambi and Epulu) 1.74 against 1.51 and 1.42 respectively.
Introduction
Forest ecosystems are experiencing an exponential regression and their biodiversity is threatened by various anthropogenic activities, like: agriculture, overexploitation of wood, uncontrolled hunting, urbanisation, installation of industrial and commercial infrastructures, mining and daily collection of forest by-products (Vink, 1983; Katuala, 2009 ). The Democratic Republic of the Congo (DRC) has 9.2% of the world's humid tropical forests. The forest cover in the DRC ranks the second largest tropical forest cover after Amazon forest in Brazil (FAO, 2009; De Wasseige et al., 2009) . Unfortunately, the Congolese forests have faced an increased deforestation, due to a high population growth which requires an expansion of agricultural land and human settlements since decades. In 2006, the Congolese population reached 60.2 million people and may count 108 million by 2025 according to current projection (INS, 2009) .
In the DRC, bats have no particular protection status. To the concern of the human population increase, is added the low income of this population but also the need for proteins of animal origin is constantly turned towards wildlife. Bat collection, precisely Megachiroptera, for food is significant in forest regions where livestock farming is not common (Gembu, 2007) . Inadequate hunting practices and non-compliance to hunting season restrictions constitute a real threat to the Congolese wildlife (Dudu et al., 2002) .
Bats have some ecological interests in regulating insect population and contribute as well to the pollination and the dispersion of plant seeds; socio-economic as a source of animal proteins for the local population. In public health, these animals are reservoirs and vectors of several diseases in humans and animals, like Ebola, SARS, rabies, and their guano (excrement) is used as fertilisers and for manufacturing soaps, gasohol and antibiotics. Knowing the importance of bats, especially in public health as host of emerging viruses, there is a need of more inventory studies in order to state about its biodiversity in the DRC and these bats may be screened for the identification of various viral diseases (Calisher et al., 2006) .
Nevertheless, myths and misunderstandings about the roles of bats in ecosystems and their danger to other species as hosts of the rabies virus have led to efforts to extirpate bat populations, with serious consequent effects on insect control and crop production, without coincidental reduction in the low incidence of rabies virus transmission (Calisher et al., 2006) .
Several authors have reported that small animal species taxonomy and distribution is poorly known in Tropical Africa (Quérouil, 2001; Plana, 2004; Katuala, 2009) . In the present day, studies of bats' ecology are getting increasingly important for a number of reasons. For instance, in medical biology, some bat species are vectors or hosts of potential viral human diseases but they also serve as material for epidemiological monitoring. The role of these animals in natural habitat conservation is an ecological asset for a sustainable management of forest regions (Fleming, 1993) . In Kisangani studies on bats are scanty; several areas are still unexplored due to the inaccessibility (lack of road infrastructure) and insecurity. All this means that, in Kisangani region, research on bats is still in the preliminary phase.
Since 2004, some surveys on bats were carried out at the Faculty of Science, University of Kisangani and we can report the study carried in the Yoko Forest Reserve by Gembu (2007 Gembu ( , 2012 as well as Ngohe (2013) in the Zoological Garden and Kisangani Arboretum. In the Kisangani ecoregion, literature on bats is scanty and limited to some locations, leaving large areas to remain including Protected Areas in the region. The current study contributes to the update of bat biodiversity knowledge of Kisangani ecoregion (located in DRC) and its surroundings. This ecoregion has several forest blocks which in fact form ecological gradients of various habitat types ranging from fallow, primary and secondary forests to human modified habitats.
It is expected that the diversity in types of habitats in the area could induce faunistic diversity including that of bats. It is for this reason that the surveys we report now were conducted in these areas to assess the bat fauna. The main objective of the study was to perform a preliminary inventory of bats in Kisangani ecoregion specifically in three protected areas (Lomami, Yangambi and Epulu) in the DRC.
Material and Methods
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Methods
Six Japanese nets of different lengths (6, 9 and 12 m long) and a height of 2 m with a mesh size of 2 × 2 cm were used to capture bats in our survey. A total of 201 bat specimens were collected (69 in Lomami, 56 in Yangambi and 76 in Epulu). At each netting site, grasses were cleared using a machete and this allowed the net installation. The net was fixed on two poles firmly fixed on the ground and stretched in different habitats at strategic points (corridors) or next to fruit trees suspected to host bats between 18:30 and 6:30. The netting effort was the same for the three survey areas and they had the same structure.
All captured bats were placed in a holding bag with a tag showing details of where it was captured until it was eventually processed. A number of morphometric dimensions were measured for each captured bat according to Kingdom's (2010) identification keys and Patterson & Webala (2012) following which each individual was euthanised and various organs (liver, heart, lungs, muscles) collected. Organs recovered were held in Ependorff tubes containing alcohol 70% and will be used for molecular analysis. The remains of carcasses each with a numbered foot label were stored in formalin 4%.
From the captured specimens, we computed the following parameters: Shannon index, Equitability and the Constance.
Results
Biodiversity of Bats
The taxonomic inventory, numbers per site and the Constance (C) of species are presented in Table. Table. Taxonomic inventory, numbers per habitat and degree of constancy of species.
Table presents the distribution of the 201 specimens of bats we captured at the three sites. The captured bats belong to four families: Pteropodidae (5 species), Hipossidaridae (4 species), Vespertionnidae (2 species) and Nicteridae (one species). The site of Obenge produced more species (9 species) than the two other sites (7 species each).
Lomami provided 69 specimens divided in 9 species of which Myotis bocagii was the most abundant species followed by Epomops franqueti. Yangambi provided 56 specimens grouped into 7 species, among which Myonycteris torquata was the most abundant followed by Epomops franqueti while in Epulu provided 76 specimens of 7 species of which Megaloglossus woermannii was the most represented, followed by Epomops franqueti.
The following species Casinycteris argynnis, Epomops franqueti, Megaloglossus woermannii, Hipposideros caffer, Myonycteris torquata, Scotonycteris zenkeri, and Hipposideros ruber are constant while Hipposideros cyclops, Hipposideros gigas, Myotis bocagii, Pipistrelus hesperidus, and Nycteris arge are incidental species. Epomops franqueti was the most abundant species found at the three sites.
Discussion
The results reported here are from surveys carried out in three protected areas, namely Lomami, Yangambi and Epulu. The results are by no means a complete description of the full bat fauna of any of the survey areas, but only an initial documentation for the areas. From the three different survey areas, altogether we recorded five of the 11 species of Megachiroptera known for the Democratic Republic of the Congo and only 7 of the 55 known species of Microchiroptera.
Based on the Shannon diversity index, the results clearly show that Lomami has a higher specific richness (1.74) than the two other, Yangambi (1.51) and Epulu (1.44). Based on numbers of captured bats, the results suggest that Epulu might have a higher overall population of bats than the two other sites. The observed difference may be due to the floristic composition or to different seasonal periods of collection. Species like Epomops franqueti, Megaloglossus woermannii, Casinycteris argynnis, and Hipposideros caffer were present in all three protected areas. These findings are similar with Ngohe (2013) who reported the presence of Casinycteris argynnis and Megaloglossus woermannii in all study areas he surveyed, namely Kisangani Zoological Garden, Yoko Arboretum and Yoko Forest Reserve.
Quantitatively, Epomops franqueti was the most commonly captured species in the overall (50 specimens) followed by Megaloglossus woermannii (42 specimens). Gembu (2007) and Ifuta (1993) in Yoko Forest Reserve and Masako Forest Reserve also found that Epomops franqueti was the most numerous bat species in their collection. Just like Gembu (2012) , our results suggest that small mammals are represented generally with numerous species in Equatorial forest; populations are composed of a numerically dominant species represented by a very large number of individuals and others represented by individuals who are in a much lower density. Several studies carried out in other African countries reported a large number of insect-eating bats in Ethiopia and Guinea (Kruskop & Lavrenchenko, 2008; Decher et al., 2015) but this is not the case of the current survey. The disproportion between the captured fruit bats and insectivorous bats can be explained by the fact that the former, due to the peculiarities of their biology, are on the whole easy to capture in the mist nets.
Conclusions
The main purpose of this study was to conduct a preliminary inventory of bats in and around Kisangani Ecoregion specifically in three protected areas (Lomami, Yangambi and Epulu).We recorded species of bats from 2 sub-orders, 4 families, 9 genera and 12 species. The family of Pteropodidae were represented by more species than any other of the families recorded. Four species of bats -Epomops franqueti, Megaloglossus woermannii, Casinycteris argynnis and Hipposideros caffer, were found in all the three areas. Further studies are needed in order to make a systematic inventory of bats found in Kisangani ecoregion and for the molecular analysis of different organs collected after capture.
